A novel luminescent compound, bis((E)-2-pyren-1-yl-vinyl)-2,4,6-triisopropylphenylborane 
Introduction
Organic field-effect transistors (OFETs) have attracted a considerable interest for electronic applications, and even light-emitting OFETs have recently been developed.
Air-stable n-type organic semiconducting materials are quite important for the p-n junction diodes. Fluorinated fused aromatics, 1 heterocyclics 2-5 and diimide derivatives [6] [7] [8] [9] are promising n-type materials. The design strategy of these n-type semiconductive materials has been based on the modification of the π-extended p-type semiconductive materials by electron-withdrawing groups. There have been some attempts to incorporate pyrene into conjugated oligomers for the generation of semiconducting layers in OFETs. 10, 11 Furthermore pyrene derivatives are chemically and photochemically stable comparing with linear polyacenes such as anthracene, tetracene and pentacene.
On the other hand, we have synthesized a wide variety of organoboron polymers including boron atoms in the polymer backbone by means of hydroboration polymerization. [12] [13] [14] These polymers exhibited strong fluorescence emission and n-type electronic conductivity 15, 16 due to the high electron affinity of boron atoms. Especially, the extension of π-conjugation by hydroboration reaction has some inherit advantages. For example, this method does not require any transition metal catalyst which is usually used to prepare π-extended molecules.
Therefore, metal catalysts that sometimes cause adverse affect for electronic properties cannot be in the obtained products in principle. We report here on the synthesis and the properties of the first example of the 2-pyren-1-ylethenyl-substituted-substituted trivalent organoborane.
3
The crystal structure and the packing diagrams were determined by single-crystal X-ray diffraction analysis. values. In the 11 B NMR spectrum, a peak around 63 ppm corresponding to the typical three-coordinated boron atom was observed.
Results and Discussion

Synthesis
Crystal Structure
The crystal structure of compound 3 was determined by single-crystal X-ray diffraction analysis. The boron center displays a plane geometry, as shown in Figure 1 and Table 1 . Two pyrenyl groups were found to be in the same plane and the tripyl group was perpendicular to the pyrenyl groups. The extended structure illustrates herringbone structures with closely 5 faced pairs of the molecules as shown in Figure 2 . The π-stacking distance is a critical parameter for effcient charge hopping in the solid state material. The distance between a pair of the pyrenyl groups was approximately 2.8 Å. According to the previous study, 17 the crystal packing of the non-substituted pyrene was similar to that of compound 3 and the distance between a pair of pyrene molecules was about 3.5 Å. Therefore, compound 3 seems to be promising as an organic electronic material. 19 as shown in Figure 3 . There was good agreement between the geometry of the compound 3 optimized by DFT method and the structure determined by single-crystal X-ray diffraction as shown in Table 1 
Optical Properties
The optical properties of compound 3 were investigated by UV-vis absorption and fluorescence emission spectroscopy. The absorption of the compound 3 is shown in Figure 4 .
The compound 3 showed the strong absorption peak at 437 nm (ε = 49 800). This absorption peak should be caused by the HOMO-LUMO transition on the plate of the pyrenylvinylene-boranepyrenylvinylene from the DFT calculation. Figure 5 shows the fluorescence spectra of the compound 3 in dichloromethane and in the solid state. The sample of the solid state of the compound 3 was prepared by using chloroform as the solvent (10 mg·ml All procedures were performed under argon atmosphere. X-ray diffractions were collected on a Rigaku R-AXIS RAPID-F graphite-monochromated Mo Kα radiation diffractometer with imaging plate. A symmetry related absorption correction was carried out by using the program ABSCOR. 20 The analysis was carried out with direct methods (SHELX-97 21 or SIR92 22 ) using Yadokari-XG. 23 The program ORTEP3 24 was used to generate the X-ray structural diagrams.
Materials: Tetrahydrofuran (THF) was purified using a two-column solid-state purification system (Glasscontour System, Joerg Meyer, Irvine, CA 
